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Synthesis and characterization details
Solvents were purchased from Pharmco-Aaper and used without further purification.
Trimethylsilyl acetylene was purchased from GFS Chemicals. All other chemicals were purchased from Aldrich and used as-received. All reactions were carried out in flame-dried glassware under N2 atmosphere. TLC plates and Silica gel (230-400 mesh) were from Sorbent Technologies. 1 H and 13 C NMR spectra were measured on a Varian Unity 400 NMR spectrometer running VNMRJ software, in deuterated solvents using residual solvent as the internal reference (CDCl3 at 7.26 ppm for 1 H and 77.0 ppm for 13 C). Mass spectroscopy was analyzed on a Bruker Daltonics MALDI-TOF MS in negative ion mode, with no matrix. Differential Scanning Calorimetry was collected on a DSC Q100 V9.9, 42 °C -250 °C at 10 °C/min. Solution UV-vis data were recorded on a StellarNet BLK-CXR spectrometer. Fluorescence spectra were collected on a Horiba Scientific Fluormax-4 instrument, excitation at 384 nm excitation wavelength. 2,3,4-tetrafluoro-5,8-bis(trimethylsilylethynyl) anthracene. In a flame dried 250 mL roundbottom flask that had been cooled under a flow of dry nitrogen, 2.0 mL trimethylsilyl acetylene (0.014 mol) was dissolved in 100 mL diethyl ether. The solution was cooled to 0 ˚C and 5.5 mL of 2.5 M n-BuLi in n-hexane (0.0138 mol) was added drop-wise. This solution was stirred at 0 ˚C for 1 hr, after which 1.0 g 1,2,3,4-tetrafluoro-5,8-anthraquinone (0.0036 mol) was added in one portion. The resulting suspension was allowed to warm to room temperature and was stirred for an additional 16 hours. The reaction mixture was quenched with 2 mL of saturated aqueous ammonium chloride solution followed by addition of 10 mL of 10% HCl and 4.1 g SnCl2.2H20
1,
(0.018 mol). The biphasic solution was stirred vigorously for 90 min. The excess SnCl2 was dissolved by the addition of 50 mL of water. The phases were separated and the aqueous layer extracted once with hexanes (50 mL). The combined organic phases were washed with water (3 x S3 solid which was dissolved in hexanes and then filtered through a thick pad of silica using hexanes as eluent. Recrystallization of the purified product using acetone yielded 0.27 g (16%) of the title compound as yellow fibrous crystals.
MS (LDI-TOF, M/z, negative ion mode); 442. 
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Crystallographic and optical properties of films
Films of TIPS ANT, TMS ANT and F4 TMS ANT were formed by drop-casting 0.5 wt.% solutions in toluene onto cleaned glass substrates. UV-visible absorption data were obtained by placing these films into the sample chamber of a Cary 60 UV-Vis spectrophotometer. X-ray Diffraction (XRD) characterization was performed for the three compounds, by collecting XRD patterns from both films deposited on glass substrates and 1 mm diameter Lindeman glass capillaries filled with single crystals, by using a Bruker D8 Discover equipped with a Göbel mirror for CuKα radiation, an
Eulerian cradle, and a scintillation detector. In order to collect as many as possible diffraction peaks, XRD patterns from films were collected both in sample-detector coupled scan mode (θ/2θ) and at fixed (grazing) incidence angle, possibly with different values of the azimuthal rotation angle. The results shown in Figures S3-S5 evidence the presence of many more peaks in the diffraction patterns collected from single crystals, likely due to the much larger diffracting volume illuminated by the beam (many more crystallites), compared to the film case, and possible preferred orientations induced by the substrate in the films, which would require full sample texture analysis in order to obtain a complete data set. The most detail-rich patterns from the thin films were obtained in /2 scan mode, suggesting a preferred molecular stacking perpendicular to the film plane, even though the measurement sensitivity strongly decreases with increasing incidence angle, and peak visibility is significantly decreased at 2 = 25°. Several diffraction peaks appear in both patterns from films and corresponding single crystals in capillaries, marked by blue dotted lines in Figures S3-S5 , definitely indicating a strong structure similarity between films and single crystals.
Only in the particular case of the TIPS ANT film, two more peaks (marked with asterisks in Figure   S3 ) were visible at grazing incidence (3°). 
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